Over the past few decades, the prevalence of cesarean sections (CS) have risen dramatically worldwide, particularly in Iran. The aim of this study was to determine the prevalence of CS in Tehran, and to examine the associated risk factors. Methods: A cross-sectional study of 4,308 pregnant women with singleton live-births in Tehran, Iran, between July 6-21, 2015 was performed. Multilevel logistic regression analysis was performed using demographic and obstetrical variables at the first level, and hospitals as a variable at the second level. Results: The incidence of CS was 72.0%. Multivariate analysis showed a significant relationship between CS and the mother's age, socioeconomic status, body mass index, parity, type of pregnancy, preeclampsia, infant height, and baby's head circumference. The intra-class correlation using the second level variable, the hospital was 0.292, indicating approximately 29.2% of the total variation in the response variable accounted for by the hospital. Conclusion: The incidence of CS was substantially higher than other countries. Therefore, educational and psychological interventions are necessary to reduce CS rates amongst pregnant Iranian women.
Introduction
A cesarean section (CS) is defined as the delivery by a surgical incision into the mother's abdomen and uterus [1] .
The global increase in the prevalence of CS has become a considerable public health issue and requires special attention according to its probable maternal and perinatal risks, cost issues, and inequity in access [2, 3] . Many countries have experienced a rise in the prevalence of CS over recent decades.
However, a wide variation in CS rates are present amongst different countries. Based on the latest studies [4] , 1.8% of live birth deliveries have been performed by CS in Central Africa, whilst in North and Central America this amount is 24.3% and 31%, respectively. According to the data from 150 countries, the worldwide CS rate was 18.6% [4] .
Complications following CS can occur such as bleeding, infection, postpartum hemorrhage, wound infection, endometritis, infant breathing problems and low Apgar scores, which are some of the issues a mother and infant may suffer [5] [6] [7] . A large number of factors affect CS rates in comparison to vaginal delivery; these include; a bad experience of previous vaginal delivery, a lack of information about the adverse outcomes after a CS, baby's bad delivery position, a mother's medical condition, reduction in perinatal mortality and neonatal morbidity, twin pregnancy, fear of vaginal delivery and misconceptions about the superiority of a CS [8] [9] [10] [11] [12] .
A variety of data in medical and clinical areas are clustered.
For example, students may be clustered in schools, and patients may be clustered in hospitals. The most important feature of these types of data is the correlation amongst 
Statistical analysis
Simple (single predictor variable) and multiple (several predictor variables) logistic regression modelling was performed. The dataset was hierarchical with 2 levels, so that the information from the pregnant women was nested in the hospitals (the second level). The use of logistic regression made it possible to estimate the odds ratio (OR) with a 95% confidence interval (95% CI). The model is specified as follows.
In the model, is the probability of CS for subject j at the hospital i. The x are the predictor variables and is the estimated coefficient correspond to the predictor. The term e is the exponential of indicating the odds ratio of CS for X=x+1 compared to X=x. The term u 0i is the hospital specific effect which follows a normal distribution with mean zero and The intraclass correlation coefficient (ICC) expresses the proportion of the total variance that is at the hospital level.
The ICC in multilevel logistic regression can be estimated by different procedures. The ICC is determined as follows.
To check the accuracy of the resulted estimates, indices such as sensitivity, specificity, diagnostic accuracy, positive predictive value, negative predictive value, and the area under curve (AUC) were calculated. Moreover, the Receiver Operating Characteristic (ROC) curve was plotted.
Data analysis was carried out using R software version 3.3.1., lme4 statistical programming. The second order penalized quasi-likelihood estimation method was applied to estimate the parameters. All statistical tests were 2-sided and probability values < 0.05 were considered statistically significant.
Results
The incidence of CS was observed as 72% of 4,308 deliveries. Table 1 .
The results of simple and multilevel logistic regression Total (n = 4308)
Vaginal (n = 1208) Cesarean section (n = 3100) Value are given as mean ± standard deviation or number (percentage). ART = assited reproductive technology; BMI = body mass index; SES = socioeconomic status. Other independent variables were not significant in predicting election of a CS. The variance for the hospital specific effect was estimated as 1.361 and hence the ICC was 0.292.
The estimation of accuracy of the predictions in Table 3 showed that the sensitivity was 0.704 ( 
Discussion
The results in this study demonstrated a CS incidence of 72.0%. We showed that CS is associated with better socioeconomic conditions, maternal BMI, parity, type of pregnancy (wanted / unwanted), maternal age, gestational age, and baby's head circumference.
Accessibility of CS to mothers across the country, has increased the prevalence of CS during recent years. CS deliveries have also increased as a proportion of all deliveries in the United Kingdom during the past decade [17] . Amongst the Iranian community and over the last 2 decades, the incidence of CS has been reported as 26% and even as high as 60% in one study [18, 19] . In a systematic review, it has been shown that the prevalence and causes of CS in Iran in 2014 were due to the high prevalence of medical-midwifery and non-medical factors such as mothers requesting CS, doctor's recommendation, repeated CS, twinning, fetal displacement, fear of vaginal delivery pain, higher education, care at a private hospital, undeveloped delivery, pelvic stricture, hazardous childbirth, tendency to tube ligation, cephalopelvic disproportion, and decrease of amniotic fluid [20] . The review suggested that the incidence of CS ranged between 16.2% and 66.5% due to different sample sizes [20] .
The present study showed that a better socioeconomic status increased the odds ratio of CS. The main reasons may be the availability of utilities and financing the costs of cesarean delivery. It has been demonstrated that women with lower socioeconomic status are not provided with the accessibility to CS delivery [21] . Access to the procedure is limited and has led to increases in maternal and neonatal mortality [22] .
Our study showed that mothers with a higher BMI are more likely to have cesarean delivery. Weight loss can increase the chance of vaginal birth after cesarean among women who are overweight [23] . Obesity is a known risk factor for adverse obstetric outcomes and increased CS [23, 25] .
The current study revealed that regardless of other potential factors and variables, parity increases the odds ratio of CS compared to vaginal delivery. It has been reported that women with elective CS have a significantly higher mean parity compared to those with vaginal delivery [26] . However, the results from the adjusted analysis using a multilevel modeling approach showed a contrary association. Adjusting for other variables which may affect cesarean delivery, the model revealed that CS are more common amongst women with lower mean parity. In contrast to the results in this study, some studies have found that higher parity decreases the odds ratio of CS [27] .
Our study also showed that women with unwanted pregnancy are more likely to experience CS. We have demonstrated that the presence of preeclampsia increases the odds ratio of CS. Similar to our findings, some authors have shown that preeclampsia is associated with a high prevalence of CS [28, 29] .
Our study showed that increase in maternal age was associated with higher odds ratio for a CS. The most common causes of CS in advanced maternal age may be fetal distress, stress, fatigue and controlling the risks of mortality and morbidity for both mother and fetus. It has been indicated that the older the maternal age, the greater the risk of cesarean delivery in a population-based cohort study [30] . Others have shown that the overall prevalence of CS delivery for mothers ≥35 years old is almost twice that of mothers ≤20 [31] .
In contrast to our results, some authors suggest that large infants (for gestational age) increase the risk of maternal and neonatal complications such as CS, perineal lacerations, postpartum hemorrhage and prolonged hospital stay [32, 33] .
This study has shown that the larger a baby's head circumference, the more likely the chances of a CS being performed. Assisted vaginal births and emergency CS are the potential outcomes of a large fetal head circumference [34] . In a population-based retrospective cohort study, it has been reported that mothers carrying babies with a large fetal head circumference are at a higher risk of a CS. Moreover, it is suggested that maternal age can be a modifier of the association between fetal head circumference and primary CS [35] . [36] . Moreover, a multilevel structure of a dataset causes some variances in which multilevel modeling approaches must be applied [37] .
This study has several limitations that should be noted. First, due to the cross-sectional nature of the study, causal inferences cannot be made. Second, the current study was carried out only in Tehran; therefore, the results cannot be generalized to other regions of Iran with differing economic, cultural and health care systems.
In conclusion, there was a substantially high prevalence of CS in the capital city of Iran, which was different to other countries. Therefore, education and psychological interventions are necessary to reduce the prevalence of CS among Iranian pregnant women. Furthermore, the multilevel multiple logistic regression analysis identified certain related factors such as mother's age, SES, BMI, parity, type of pregnancy, preeclampsia, infant height and baby's head circumference.
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